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Values of I are scaled and recorded in column 1 of Table 9 and values of
As are recorded in column 2. Values of Asc, distances between voussoir centers,
are recorded in column 3. Values of As t and As 7 are computed and set down
in columns 4 and 5. The foundation factor (E) enters all arch equation con-
stants in exactly the same manner as As I items; hence this factor may be
treated as an abutment value of As 7. It is, accordingly, entered in column 5.

(c) Algebraic functions. The derivation of data equivalent to those of
columns 10a, 106, and 12 to 16, of Table 4, is accomplished on Fig. 18. Base
lines ax-Cx and ay-Cy parallel respectively to the x axis and y axis are drawn
and the voussoir centers are projected onto them. Values of As,, I from column
5, Table 9, including the abutment factor (E), are platted consecutively from
abutment to crown along the line Cx-13.

A pole distance is laid off from Cx to 29 and the line 29-9 is drawn, where
Cx-9 represents the platted value of the abutment factor (E). Then ax-16 is
drawn parallel to 29-9. (See "Distorted Illustration.") Similar triangles
Cx-29-9 and Cx-ax-16 give the relation

(Cx-16)(Cx-29) = (Cx-9)(Cx-a.)
or

where p is the pole distance. If (E) is platted to a scale of 1 in. = k units,
then the length Cx-16 represents (E)x to a scale of 1 in. = pk units.

Next, the line 29-10 is drawn to the top of the first value of As; 7 and 23-17
is drawn parallel to it. The length 16-17 represents xAs 7 for the end voussoir
to a scale of 1 in. = pk units. This procedure is repeated in turn for each
voussoir, ending with the line 28-20, which is parallel to a line from 29 to 13.
Distances between points 16, 17, 18, etc., correspond to the individual values
of column 12, Table 4. The distance 16-20 represents the total of this column
and the distance CX-2Q represents ZzAs, 7 plus (E)x, and may be scaled and
entered as item 18 of Table 10, which corresponds to Items 21 and 22 of Table
7. The polygon ax-23-24-25-2S-20 will be referred to as Curve A.

The pole length p and the scale of As/7 are chosen to give a reasonable form
of diagram and a convenient value for the scale factor pk. In the present
example, p is made 50 ft and As/7 is platted to 1 in. = 0.2 units, giving a scale
of 1 in. = 10 units for zAs/7.

Coincidentally with the construction of Curve A, Curve D is constructed on
the base ay-Cy, each line being perpendicular to the corresponding line of
Curve A. Distances Cj,-31, 31-32, 32-33, etc., represent values of ya(E) and
2/As/7, to the same scale as xAs/7. The total length, <7y-34, is scaled and
inserted as item 1 in Table 10, replacing items 1 and 2 of Table 7.

Next, Curve B is constructed on the base ax-Cx, following the procedure of
Curve Aj except that values of xa(E) and zAs 7, points 16, 17, 18, etc., are
substituted for values of As/7, points 9, 10, 11, etc. Extensions corresponding
to the portion 26-19 of line 25-19, Curve A, are not required. The scaled
length of Cx-15 is entered as item 22 in Table 10, replacing x2a(E) and S:c2A$/I,